Methamphetamine neurotoxicity and striatal glutamate release: comparison to 3,4-methylenedioxymethamphetamine.
The effect of repeated administration of either methamphetamine (MA), 3,4-methylenedioxymethamphetamine (MDMA) or vehicle on the extracellular concentrations of glutamate (GLU), aspartate, taurine, dopamine (DA) and its metabolite, 3,4-dihydroxyphenylacetic acid (DOPAC), was studied in awake, freely moving rats using in vivo microdialysis. MA (7.5 mg/kg, i.p.) administered every 2 h for a total of 3 injections, increased the extracellular concentration of GLU in the anteromedial striatum. By contrast, neither vehicle nor MDMA (9.2 and 13.8 mg/kg) increased GLU efflux following repeated administration. Both MA and MDMA increased the extracellular concentration of DA in the striatum. However, the cumulative increase in DA was significantly greater in the MDMA treated animals as compared to the MA group. The concentrations of DA, serotonin (5-HT) and their metabolites were determined in the striatum 7 days following the repeated administration of MA, MDMA and vehicle. MA, but not MDMA or vehicle, decreased the concentration of DA in the striatum. Conversely, MDMA (13.8 mg/kg) decreased the concentration of 5-HT, whereas MA, MDMA (9.2 mg/kg) and vehicle had no effect on striatal 5-HT content. These data are suggestive that the long-term (7 day) DA neurotoxicity produced by the repeated administration of MA is mediated, in part, by a delayed increase in extracellular concentrations of GLU. In contrast, repeated administration of MDMA, at a dose which produced a long-term (7 day) depletion of striatal 5-HT content, had no effect on GLU efflux in the striatum.